NEW  JERSEY  DEPT  OF  ENVIRONMENTAL  PROTECTION  TRENTON  —ETC  F/6  13/13 
NATIONAL  DAM  SAFETY  PROGRAM.  MINE  HILL  RESERVOIR  0AM  (NJ00777) »— ETC (U) 
AUG  81  W  A  GUINAN  DACW61-79-C-0011 

DAEN/NAP«5.'^R42/N.I0n777-At  /  mi 


£1 

Efi 


5r: 


Q 


ss 


/ 


i'l  .  '  iV  i 


'  ■  > 


t- 

eo 


DELAWARE  RIVER  BASIN  ^ 

,  MINE  BROOK,  MORRIS  COUNTY 

NEW  JERSEY 

MIHE  Hill  RESERVOIR 

DAM 

NJ  00777 

PHASE  1  INSPECTION  REPORT 

NATIONAL  DAM  SAFETY  PROGRAM 

♦ 


Proved  for  public  relf 

IISTRIBUTION  UNLIMITED. 


^  DEPARTMENT  OF  THE  ARMY 

g  Philadelphia  District  D" 

Corps  of  Engineers  #^ELE 
Philadelphia  Pennsylvania  ^SEP^ 

ftePT.  wxoDm-gi(og 

C  AUGUST  1981  I 


DTI 

ELECT 

1 

SEP  9  198T 


ITV  q^rmyrtCATlOW  or  this  ^ACE  (Whmn  dm*  Bnttr»a) 

(^\^t^PORT  DOCUMENT ATIOH  PAGE  1  BETORE°c6mPLETTOO  KORl* 

rgjfT^rtnrlT  ”  [2.  00^  ACCESSION  NO.  »■  Reaftturs  catalog  number 


DAEN/MAq<f53842/Ha'00777-81/^ 
title  f«n4  SuAMH*) 


PC  or  nenort  a  perioo  covered 


''National  Daa  Safety  Progran*  ... 

Mine  Hill  Reservoir  Dam ^NJ0O7 7 7y j 
Morris  County,  N.J.|  ^  . 

T.~  AUTNORf*;  /  '  7' 


.7;-y  . 

..  r ,  A/.  .  ' 


FINAL  'UiX-- 


DACW61-79-C-0^1  I 


2T  NUMBER 


JMBERfa) 


■  I  I  i 


'FROCRAM  ELEMENT,  PROJECT,  TASK 
AREA  A  RORK  UNIT  NUMBERS 

'\ihr.7 


REPORT  DATE 


Guinan,  Warren,  P.E.  I  '  ' 

_ /  i'  /i  ■-  ■  IT  'I  I .  ,  /■  '  I  '  ^  -  _ 

S.  PERPORMINC  ORCAMIZATIOM^AME  ARO  RPPR^  - ^  —  ToTTROCMir^jEMEJ^i^^ ECT,  TASK 

_  -  •  T_  ^  \  AREA  •  WORE  UMIT  NUMBER* 

Anderson-Nichols  'v^V'  \  . 

150  Causeway  St.  /  _y -  ‘  ^ J 

Boston,  MA  02114  .  |//  ,' f  ^  <  l '  -  ii  ;  — _ 

n.  CONTROLLINC  OFFICE  NAME  ANP  RBURESS' '  '  REPORT  DATE 

NJ  Department  of  Environmental  Protection  A  ,  ,  j — -  '  ' 

Division  of  Water  Resources  AugnaSi»  3»81 

P.O.  Box  CN029  i».  number 

Trenton,  NJ  08625 _ _ _ 50 

l4.  monitoring  AGENCY  NAME  A  AOOHCSSftI  dItUrmt  tram  CaiUtoUhiM  OliU»)  IS.  SECURITY  CLASS,  (ol  lAla  npMt) 

U<S.  Army  Engineer  District,  Philadelphia 

Custom  Mouse,  2d  &  Chestnut  Streets  Unclassified 

Philadelphia,  PA  19106  ts«.  oeclassification/oownoraoino 

■CMEDULE 


Auguam,  1IU81 


I  IS.  DISTRieUTION  STATEMENT  <Ai«  RapwtJ 


Approved  for  public  release;  distribution  unlimited. 


I  IT.  DISTRIBUTION  STATEMENT  («!  (ka  aAaMael  antanA  ta  BfacA  2A,  If  Airfaranl  Aa«  RaparQ 


[IS.  SUPPLEMENTARY  NOTES 


Copies  are  obtainable  from  National  Technical  Information  Service, 
Springfield,  Virginia  22151. 


[  1».  KEY  BORO*  fCnllmf  <w  mrm—  If  id  Idmiliy  br  Npek  mmkmr) 


Dams  National  Dam  Safety  Program  Erosion 

tobantoents  Reservoir  Dam,  N.J. 

Visual  Inspection  Seepage 

Structural  Analysis  Spillways 

^  ABSTRACT  fCrnliaw  mm  tmrmtmm  aA*  V  mmnrmmr  aaM  Ar  Alac*  awAaO 

>^is  report  cites  results  of  a  technical  investigation  as  to  the  dam's  adequacy. 
The  inspection  and  evaluation  of  the  dam  is  as  prescribed  by  the  National  Dam 
Inspection  Act,  Public  Law  92>367.  The  technical  investigation  includes  visual 
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Inclosed  ic  the  Phase  I  Inspection  Report  for  Mine  Hill  Reservoir  Dam  in 
Morris  County,  New  Jersey  which  has  been  prepared  under  authorization  of  the 
Dam  Inspection  Act,  Public  Law  92-367.  A  brief  assessment  of  the  dam's 
condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Mine  Hill  Reservoir  Dam,  initially  listed  as  a  high 
hazard  potential  structure,  but  reduced  to  a  significant  hazard  potential 
structure  as  a  result  of  this  inspection,  is  judged  to  be  in  fair  overall 
condition.  The  dam's  spillway  is  considered  inadequate  because  a  flow 
equivalent  to  3  percent  of  the  Spillway  Design  Flood  -  SDF  -  would  cause  the 
dam  to  be  overtopped.  (The  SDF,  in  this  instance,  is  one  half  of  the 
Probable  Maximum  Flood).  To  ensure  adequacy  of  the  structure,  the  following 
actions,  as  a  minimum,  are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures  and  studies  within  six  months  from  the  date  of  approval 
of  this  report.  Within  three  months  of  the  consultant's  findings  remedial 
measures  to  ensure  spillway  adequacy  should  be  initiated. 

b.  Within  one  year  from  the  date  of  approval  of  this  report  the  owner 
should  engage  a  qualified  professional  consultant  to  perform  the  following: 

(1)  Design  and  oversee  repairs  for  the  eroded  areas  on  the 
downstream  slope  and  adjacent  to  the  principal  spillway  wingwalls. 

(2)  Design  and  oversee  procedures  for  the  removal  .of  trees  from  the 
slope  downstream  of  the  dam  for  a  distance  of  about  25  feet  or  to  the 
property  line,  whichever  is  less,  from  the  downstream  face  of  the  concrete 
capping  on  to  the  right  of  the  emergency  spillway. 

(3)  Investigate  tlic  minor  seepage  at  the  Left  abutment  of  the  dam 
and  design  and  oversee  required  corrective  measures. 
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(4)  Design  necessary  remedial  measures  to  prevent  undermining  of  the 
downstream  principal  spillway  apron  by  flow  in  the  spillway  channel 
downstream  from  the  spillway. 

(5)  Design  and  oversee  repairs  to  the  concrete  principal  spillway 
training  walls. 

(6)  Relocate  the  gate  valves  on  the  10-inch  water  supply  and 
draw-down  lines  to  place  them  at  or  near  the  inlets  on  the  upstream  side  of 
the  dam. 

c.  Within  one  year  from  the  date  of  approval  of  this  report  the 
following  remedial  actions  should  be  initiated: 

(1)  Cut  small  trees  growing  in  the  stone  masonry  wall  on  the 
downstream  face  of  the  dam. 

(2)  Repair  service  bridge. 

(3)  Repair  stoplog  and  supports. 

(4)  Repair  concrete  spalling  on  numerous  surfaces  on  the  dam. 

(5)  Replace  concrete  joint  filler. 

d.  The  owner  should  develop  written  operating  procedures  and  a  periodic 
maintenance  plan  to  ensure  the  safety  of  the  dam,  within  one  year  from  the 
date  of  approval  of  this  report, 

e.  An  emergency  action  plan  and  warning  system  should  be  developed 
which  outlines  actions  to  be  taken  by  the  owner  to  minimize  the  downstream 
effects  of  an  emergency  at  the  dam  within  six  months  from  the  date  of 
approval  of  this  report. 

A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New  Jersey 
Department  of  linvironraental  Protection,  the  designated  State  Office  contact 
for  this  prog, ram.  Within  five  days  of  the  date  of  tliis  letter,  a  copy  will 
also  be  sent  to  Congressman  Courter  of  the  Thirteenth  District.  Under  the 
provision  of  the  Freedom  of  Information  Act,  the  inspection  report  will  be 
subject  to  release  by  this  office,  upon  request,  five  days  after  the  date  of 
this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National  Technical 
Information  Services  (NTIS),  Springfield,  Virginia  22161  at  a  reasonable 
cost.  Please  allow  four  to  six  weeks  from  the  date  of  this  letter  for  NTIS 
to  have  copies  of  the  report  available. 


NAPEN-N 

Honorable  Brendan  T.  Byrne 


An  important  aspect  of  the  Dam  Inspection  Program  will  be  the  implementation 
of  the  recomnendations  made  as  a  result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 


Incl 

As  stated 


Sincerely, 


ROGER  L.  BALDWIN 

Lieutenant  Colonel,  Corps  of  Engineers 
Commander  and  District  Engineer 


Copies  furnished: 

Mr.  Dirk  C.  Hofman,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.O.  Box  CN029 

Trenton,  NJ  08625 

Mr.  John  O'Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Regulation 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.O.  Box  CN029 
Trenton,  NJ  08625 


MINE  HILL  RESERVOIR  DAM  (NJ00777) 

CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 

This  dam  was  inspected  on  21  April  1981  by  Anderson-Nichols  and  Co.  Inc., 
under  contract  to  the  State  of  New  Jersey.  The  State,  under  agreement  with 
Che  U.S.  Army  Engineer  District,  Philadelphia,  hao  this  inspection 
performed  in  accordance  with  Che  National  Dam  Inspection  Act,  Public  Law 
92-367. 

Mine  Hill  Reservoir  Dam,  initially  listed  as  a  high  hazard  potential 
structure,  but  reduced  to  a  significant  hazard  potential  structure  as  a 
result  of  this  inspection,  is  judged  to  be  in  fair  overall  condition.  The 
dam's  spillway  is  considered  inadequate  because  a  flow  equivalent  to  3 
percent  of  the  Spillway  Design  Flood  -  SDF  -  would  cause  the  dam  to  be 
overtopped.  (The  SDF,  in  this  instance,  is  one  half  of  the  Probable 
Maximum  Flood).  To  ensure  adequacy  of  Che  structure,  the  following 
actions,  as  a  minimum,  are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  mure  sophisticated 
methods,  procedures  and  studies  within  six  muncns  from  Che  date  of  approval 
of  this  report.  Within  three  months  of  the  consultant's  findings  remedial 
measures  to  ensure  spillway  adequacy  should  be  initiated. 

b.  Within  one  year  from  the  date  ot  approval  of  this  report  the  owner 
should  engage  a  qualified  professional  consultant  to  perform  the  following: 

(1)  Design  and  oversee  repairs  for  the  eroded  areas  on  the 
downstream  slope  and  adjacent  to  the  principal  spillway  wingwalls. 

(2)  Design  and  oversee  procedures  for  the  removal  of  trees  from  tlie 
slope  downstream  of  the  dam  for  a  distance  of  about  23  feet  or  to  the 
property  line,  whichever  is  less,  from  the  downstream  face  of  the  concrete 
capping  on  to  the  right  of  the  emergency  spillway. 

(3)  Investigate  the  minor  seepage  at  the  left  abutment  of  the  dam 
and  design  and  oversee  required  corrective  measures. 

(4)  Design  necessary  remedial  measures  to  prevent  undermining  of 
the  downstream  principal  spillway  apron  by  flow  in  the  spillway  channel 
downstream  from  the  spillway. 

(5)  Design  and  oversee  repairs  to  the  concrete  principal  spillway 
training  walls. 

(6)  Relocate  the  gate  valves  on  the  lO-inch  water  supply  and 
draw-down  lines  to  place  them  at  or  near  the  inlets  on  the  upstream  side  of 
the  dam. 

c.  Within  one  year  from  the  date  of  approval  ot  this  report  the 
following  remedial  actions  shoulu  be  initiated: 

(1)  Cut  small  trees  growing  in  the  stone  masonry  wall  on  the 
downstream  lace  ot  the  dam. 


(2)  Repair  service  bridge. 

(3)  Repair  stoplog  and  supports. 

(4)  Repair  concrete  spalling  on  numerous  surfaces  on  the  dam. 

(5)  Replace  concrete  joint  filler. 

d.  The  owner  should  develop  written  operating  procedures  and  a 
periodic  maintenance  plan  to  ensure  the  safety  of  the  dam,  within  one  year 
from  the  date  of  approval  of  this  report. 


e.  An  emergency  action  plan  and  warning  system  should  be  developed 
which  outlines  actions  to  be  taken  by  the  owner  to  minimize  the  downstream 
effects  of  an  emergency  at  the  dam  within  six  months  from  the  date  of 
approval  of  this  report. 


approved: 


ROGER  L.  BALDWIN 

Lieutenant  Colonel,  Corps  of  Engineers 
Commander  and  District  Engineer 


DATE :  y 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 
Identification  No.: 
State  Located: 
County  Located: 
Stream: 

River  Basin: 

Date  of  Inspection 


Mine  Hill  Reservoir 

Fed  ID  NO.  NJ00777 

New  Jersey 

Morris 

Mine  Brook 

Delaware 

April  21,  1981 


ASSESSMENT  OF  GENERAL  CONDITIONS 


Mine  Hill  Reservoir  Dam  is  an  85-year  old  concrete  and  stone 
masonry  deun  in  fair  overall  condition.  It  is  small  in  size  and 
has  a  significant  hazard  classification.  There  is  some  leakage 
from  the  dam,  with  spalling  and  cracking  of  the  surface 
concrete.  The  principal  spillway  is  a  12-foot  stoplog  weir, 
with  uncontrolled  discharge  also  occurring  from  an  8- inch  pipe 
and  a  12-foot  overflow  emergency  spillway.  The  total  ungated 
spillway  capacity  at  the  crest  of  the  main  dam  embankment  would 
pass  less  than  2  percent  of  the  one-half  probable  maximum  flood 
inflow  hydrograph  outflow.  The  spillway  capacity  of  Mine  Hill 
Reservoir  Dam  is  inadequate. 

It  is  recommended  that  the  owner  retain  the  services  of  a 
professional  engineer,  qualified  in  the  design  and  inspection 
of  dams,  to  accomplish  the  following  tasks  in  the  near  future: 
investigate  the  adequacy  of  the  spillway  capacity  and  design 
and  joversee  remedial  measures  as  needed;  design  and  oversee 
repairs  for  the  eroded  areas  on  the  downstream  slope  and  near 
the  spiliway  wingwalls;  design  and  oversee  procedures  for  the 
removal  of  trees  from  the  slope  downstream  of  the  dam; 
investigate  the  minor  seepage  at  the  left  abutment  and  design 
and  oversee  required  corrective  measures;  design  necessary 
remedial  measures  to  prevent  undermining  of  the  downstream 
principal  spillway  apron;  design  and  oversee  repairs  to  the 
concrete  principal  spillway  walls;  and  relocate  the  gate  valves 
on  the  1C -inch  water  supply  and  draw-down  lines  to  place  them 
at  or  near  the  inlets  on  the  upstream  side  of  the  dam.  It  is 
further  recommended  that  the  owner  undertake  the  following  as  a 
part  of  operating  and  maintenance  procedures.  In  the  near 
future:  develop  written  operating  procedures  and  a  periodic 
maintenance  plan  to  ensure  the  safety  of  the  dam;  cut  small 


« 


trees  growing  in  the  masonry  wall  on  the  dam's  downstream  face; 
repair  the  bridge  to  the  masonry  intake  tower;  repair  the 
stoplogs  and  supports;  repair  the  concrete  spalling  on  the  dam; 
and  replace  concrete  joint  filler. 

,  INC. 


Project  Manager 
New  Jersey  No.  16848 


ANDERSON- NICHOLS  &  COMPANY 


Warren  A.  Guinan,  P.E. 


<!  " 


MINE  HILL  RESERVOIR  0AM 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase 
I  Investigations.  Copies  of  these  guidelines  may  be  obtained 
from  the  Office  of  Chief  of  Engineers,  Washington,  D.C. 

20314.  The  purpose  of  a  Phase  I  Investigation  is  to  identify 
expeditiously  those  dams  which  may  pose  hazards  to  human  life 
or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  It  is  important  to  note  that  the 
condition  of  a  dam  depends  on  numerous  and  constantly  changing 
internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  continued 
care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  {greatest 
reasonable  possible  storm  runoff),  or  fractions  thereof.  The 
test  flood  provides  a  measure  of  relative  spillway  capacity  and 
serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  INSPECTION  PROGRAM 
MINE  HILL  RESERVOIR  DAM 
FED  ID  NO.  #NJ00777 

SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Authority  to  perforin  the  Phase  I  Safety 
Inspection  of  Mine  Hill  Reservoir  Dam  was  received  from  the 
State  of  New  Jersey,  Department  of  Environmental  Protection, 
Division  of  Water  Resources  by  letter  dated  12  December  1980 
under  Basic  Contract  No.  FPM-39  and  Contract  No.  A01093  dated 
10  October  1979.  This  Authority  was  given  pursuant  to  the 
National  Dam  Inspection  Act,  Public  Law  92-367  and  by  agreement 
between  the  State  and  the  U.S.  Army  Engineers  District, 
Philadelphia.  The  inspection  discussed  herein  was  performed  by 
Anderson-Nichols  &  Company,  Inc. 

b.  Purpose;  The  purpose  of  the  Phase  I  Investigation  is 
to  develop  an  assessment  of  the  general  conditions  with  respect 
to  the  safety  of  Mine  Hill  Reservoir  Dam  and  appurtenances. 
Conclusions  are  based  upon  available  data  and  visual 
inspection.  The  results  of  this  inspection  are  used  to 
determine  any  need  for  emergency  measures  and  to  conclude 
whether  or  not  additional  studies,  investigations,  and  analyses 
are  necessary  and  warranted. 

1.2  Project  Description 

a.  Description  of  Dam  and  Appurtenances.  Mine  Hill 
Reservoir  Dam  (known  locally  as  Lower  Mine  Hill  Reservoir  Dam) 
is  a  granite  masonry  structure  with  a  concrete  upstream  facing 
and  cap.  The  dam  crest  varies  in  elevation,  and  is  about  27 
feet. above  the  low  point  on  dam's  toe.  The  principal  spillway 
is  a  .12-foot  long  stoplog  weir  on  the  right  (north)  end  of  the 
dam.  There  is  also  an  open  8-inch  transits  pipe  in  the  dam's 
crest,  with  it-s  invert  slightly  lower  than  the  crest  of  the 
stoplogs.  The  emergency  spillway  is  a  12-foot  long  notch  in 
the  dam's  crest,  only  slightly  lower  than  the  crest.  The  total 
length  of  the  dam  and  spillways  is  about  310  feet. 

Two  10-inch  gated  pipes  in  the  reservoir  can  be  used  as 
low-level  outlets.  One  of  the  pipes  is  located  at  the  base  of 
a  13.2  foot  diameter  masonry  tower  located  in  the  reservoir. 

The  inlet  to  the  other  pipe  is  in  the  upstream  face  of  the 
dam.  The  pipes  are  controlled  by  valves  located  on  the 
downstream  slope  of  the  dam.  One  of  these  pipes  leads  to  the 
Hackettstown  Municipal  Utility  Authority's  water  treatment 
plant,  while  the  other  is  for  use  as  a  blow-off  line.  These 
pipes  are  interconnected  near  the  valve  box. 
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b.  Location.  The  Dam  is  located  in  Mount  Olive  Township, 
New  Jersey,  on  Mine  Brook.  It  is  about  1  mile  east  of  the  City 
of  Hackettstown,  east  of  Route  46  on  an  unimproved  road.  The 
dam  is  at  40o  50.5'  north  latitude  and  74o  48.0'  west 
longitude  on  the  Hackettstown  U.S.  Geological  Survey  Quadrangle 
Map.  A  location  map  is  included  as  Figure  2. 

c.  Size  Classification.  Mine  Hill  Reservoir  Dam  is 
classified  as  being  small  in  size  on  the  basis  of  storage  at 
the  dam  crest  of  35.3  acre-feet,  which  is  less  than  1000 
acre-feet,  and  on  the  basis  of  its  structural  height  of  30 
feet,  which  is  more  than  25  feet  and  less  than  40  feet,  in 
accordance  with  criteria  given  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification.  Visual  inspection  indicated 
that  there  are  a  group  of  houses  on  Mine  Brook  about  3400  feet 
downstream  of  the  dam.  In  view  of  the  potential  for  economic 
damage  and  the  loss  of  few,  if  any  lives.  Mine  Hill  Reservoir 
Dam  is  classified  as  significant  hazard. 

e.  Ownership.  Mine  Hill  Reservoir  Dam  is  owned  by  the 
Hackettstown  Municipal  Utility  Authority,  P.O.  Box  450, 
Hackettstown,  New  Jersey  08903.  Mr.  Joseph  Richards  can 
provide  information  about  the  dam,  and  can  be  reached  at  the 
above  address. 

f.  Purpose.  Mine  Hill  Reservoir  Dam  is  used  as  part  of 
the  water  supply  for  the  City  of  Hackettstown,  New  Jersey. 

g.  Design  and  Construction  History.  The  original  plans 
and  design  notes  for  Mine  Hill  Dam,  which  was  constructed  in 
1896,  were  not  available.  Repairs  were  made  to  the  dam  in 
1943-44  and  again  in  1964  (See  Appendix  4). 

h.  Normal  Operation  Procedure.  Mine  Hill  Reservoir  Dam 
is  operated  for  water  supply,  with  one  of  the  two  10- inch  gated 
pipes  used  to  convey  water  to  a  1.0  MGD  treatment  plant  as 
needed.  Mr.  Joseph  Richards  of  the  Hackettstown  Municipal 
Utility  Authority  stated  that  the  Authority  generally  removes 
the  stoplogs  from  the  principal  spillway  prior  to  large  storms 
to  preserve  water  quality  in  the  reservoir. 

i.  Site  Geology.  No  site  specific  geologic  information 
(such  as  borings)  was  available  at  the  time  the  dam  was 
inspected.  Information  derived  from  the  Geologic  Map  of  New 
Jersey  (Kummel  and  Lewis,  1912)  indicates  soils  within  the 
immediate  site  consist  of  ground  moraine  overlying  bedrock. 
Bedrock  was  observed  in  sporadic  outcrops  at  the  left  abutment 
during  inspection  of  this  dam.  The  previously  mentioned  map 
indicates  that  bedrock  in  this  area  consists  of  granitoid 
gneiss  of  Precambrian  age. 
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1.3  Pertinent  Data 


a.  Drainage  Area 
1.77  square  miles 

b.  Discharge  at  Damsite  (cfs) 

Maximum  flood  at  damsite  -  unknown 

Total  ungated  spillway  capacity  at  top  of  dam  -  46  cfs 
with  stop  logs  in  place;  238  cfs  with  stop  logs  removed 

c.  Elevation  (ft.  above  NGVD) 

Top  of  dam  -  802.0 

Spillway  Design  Flood  (SDF)  -  804.8 
Normal  pool  (at  time  of  inspection)  -  800.5 

Spillway  crest  -  800.7  invert  of  8- inch  pipe 

-  801.0  crest  of  stoplogs,  principal 

spillway 

-  798.4  principal  spillway  crest  with 

stoplogs  removed 

-  801.9  emergency  spillway  crest 

Streambed  at  centerline  of  spillway  -  775  (toe  of  dam 
below  8- inch  AC  pipe) 

Maximum  tailwater  at  emergency  spillway  -  778 
(estimate) 

d.  Reservoir  length  (feet) 

Maximum  pool  -  700  (estimated) 

Spillway  crest  -  600  (estimated) 

e.  Storage  (acre-feet) 

Spillway  crest  -  at  800.7  ft.  =  31.9 

-  at  801.0  ft.  =  32.7 

Top  of  dam  -  at  802.0  ft.  =  35.3 
Test  Flood  (PMF)  -  at  804.8  ft.  =  43 

f.  Reservoir  Surface  (acres) 

Top  of  dam  -2.9 

Emergency  spillway  crest  -  2.9 
Principal  spillway  crest  -  2.9 
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Dam 


Type  -  masonry  and  concrete 

Length  -  310.5  feet  (includes  spillways) 

Height  -  27  feet  (hydraulic) 

-  30  feet  (structural) 

Top  width  -  ranges  3  to  10  feet 

Side  slopes  -  upstream  vertical;  downstream  varies  from 
1H:3V  to  2H:1V 

Zoning  -  not  applicable 

Impervious  core  -  unknown 

Cutoff  -  unknown 

Grout  curtain  -  unknown 


h.  Principal  Spillway  and  Unqated  Pipe 


Principal  Spillway 


8“Inch  Pipe 


Type 

Length  of  weir 


Stoplog  weir 
12  feet 


Elevation 

(feet  above  NGVD)  Crest  without  stoplogs 

»  798.4 

Crest  with  stoplogs 
=  801.0 


8- inch  AC  (ungated) 
Not  applicable 


Invert  =  800.7 


U/S  Channel  20-foot  wide  channel  Reservoir 


D/S  Channel  Steep,  rocky  channel  Free  outfall 

Note:  Two  concrete  weir  sections  on  either  side  of  stoplog 

spillway,  at  slightly  higher  elevation.  Length  5'  on 
right,  10.5'  on  left. 


Type  Concrete  overflow  weir 

Length  12  feet 

Crest  elevation 

(feet  above  NGVD)  801.9 

U/S  Channel  Reservoir 

D/S  Channel  Free  outfall 
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Pipe  to  Water 
Treatment  Plant 


Draw  Down 
Pipe 


Type 

Diameter  (inches) 
Invert  (feet  above 
Control 

U/S  Channel 
D/S  Channel 


CIP 

10 

NGVD)  about  780.5 
Valve  on  D/S 
slope  of  dam 


Reservoir 

10"  pipe  to  water 
treatment  plant 


CIP 

10 

about  775 
Valve  on  d/s 
slope  of  dam 
(outlet  covered 
by  flange  plate 
bolted  to  pipe) 

Reservoir 

Free  outfall 
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SECTION  2 
ENGINEERING  DATA 


2 . 1  Design 

No  original  plans,  hydraulic  or  hydrologic  data  for  Mine  Hill 
Reservoir  Dam  were  found. 

2.2  Construction 


Mine  Hill  Reservoir  Dam  was  originally  constructed  in  1896  with 
major  repairs  undertaken  in  1943-44  and  1964.  A  letter  report 
describing  the  repairs  undertaken  in  1964  was  available  in  the 
files  of  the  New  Jersey  Department  of  Environmental 
Protection.  This  report  is  included  in  Appendix  4,  Engineering 
Data. 


2.3  Operation 

The  Hackettstown  Municipal  Utility  Authority  uses  the  Mine  Hill 
Reservoir  for  water  supply  and  draws  water  according  to  need. 

2.4  Evaluation 

a.  Availability.  A  search  of  the  New  Jersey  Department 
of  Environmental  Protection  files  revealed  very  little 
information.  All  available  information  was  retrieved. 

b.  Adequacy.  The  engineering  data  available  on  this  dam, 
together  with  data  from  visual  observations,  was  adequate  to 
allow  evaluation  of  the  dam  for  this  Phase  I  Inspection. 


SECTION  3 
VISUAL  INSPECTION 


3 .1  Findings 

a .  Dam. 

Small  trees  are  growing  in  the  vertical  masonry  wall 
near  the  downstream  edge  of  the  dam  crest.  A  slight  amount  of 
seepage  was  noted  between  masonry  blocks  near  the  crest  of  the 
dam  and  at  the  contact  of  the  dam  with  the  left  abutment. 
Seepage  was  clear  with  no  evidence  of  suspended  fines.  An 
earth  berm  is  located  downstream  of  the  vertical  masonry  wall. 
The  berm  extends  from  the  low-level  outlet  on  the  left  side  of 
the  dam  to  the  right  spillway  channel.  Extensive  erosion  has 
occurred  along  the  contact  between  the  berm  and  the  vertical 
masonry  wall.  Numerous  trees  up  to  10  inches  in  diameter  have 
been  planted  on  the  downstream  slope  of  the  berm.  Erosion 
gullies  up  to  3  feet  deep  have  occurred  on  the  downstream  slope 
and  adjacent  to  the  left  spillway  wingwall.  Flowing  water 
associated  with  an  8-inches  diameter  pipe  which  extends  from 
the  upstream  face  of  the  dam  and  terminates  at  the  downstream 
slope  near  the  left  spillway  wingwall  may  have  been  responsible 
for  erosion  and  sloughing  of  the  downstream  slope  near  the  end 
of  the  left  spillway  wingwall. 

Some  cracking  (1/8  inch  wide)  on  the  upstream  gunite 
facing  was  noted.  The  concrete  cap  is  spalled  in  an  area  near 
the  service  bridge  and  some  of  the  joint  filler  is  missing. 

The  masonry  mortar  is  generally  cracked  over  the  entire 
downstream  face  of  the  dam.  There  are  numerous  rusting  steel 
rods  protruding  through  the  upstream  face. 

b.  Appurtenant  Structures 

1.  Gated  Spillway 

Considerable  erosion  has  occurred  along  the  floor 
of  the  spillway  discharge  channel.  Seepage  water  is 
discharging  near  the  end  of  the  left  spillway  training  wall. 

The  water  is  clear  with  no  evidence  of  suspended  fines.  Water 
flowing  in  the  spillway  discharge  channel  passes  underneath  the 
spillway  apron  through  openings  between  the  stones 
approximately  20  feet  from  the  end  of  the  apron. 

The  spillway  channel  walls  on  both  sides, 
upstream  and  downstream  of  the  stoplogs,  are  generally  cracked 
and  spalled.  Continuous  undermining  of  the  concrete  walls  at 
the  base  was  observed.  The  bottom  of  the  channel  is  open  stone 
which  permits  discharge  water  to  infiltrate.  The  wooden 
stoplogs  are  badly  deflected  and  the  center  support  is  bent. 
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2.  Outlet  Works 


The  valve  boxes  for  the  two  10-inch  low-level 
outlet  pipes  were  visible  at  the  time  of  the  inspection. 
Although  the  valves  were  not  tested,  Mr.  Joseph  Richards  of  the 
Hackettstown  Municipal  Utility  Authority  stated  that  they  are 
in  operating  condition. 

The  main  beams  of  the  service  bridge  to  the 
masonry  tower  are  badly  rusted  and  the  wood  deck  is  weathered. 

c.  Reservoir  Area 


The  watershed  above  the  lake  is  gently  to  steeply 
sloping.  Slopes  on  the  shore  of  the  lake  appear  to  be  stable. 
No  evidence  of  significant  sedimentation  was  observed. 

d .  Downstream  Channe 1 


Erosion  has  occurred  on  the  right  and  left  banks  of 
the  channel  immediately  downstream  of  the  end  of  the  principal 
spillway  apron  for  a  distance  of  100  to  200  feet.  Numerous 
trees  have  fallen  into  the  channel  and  the  channel  bottom  is 
covered  with  debris  and  boulders. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures 


The  owner  withdraws  water  from  the  reservoir  as  needed  for 
municipal  water  supply.  Water  is  withdrawn  to  Hackettstown ' s 
water  filtration  plant  by  a  10-inch  pipe  controlled  by  a  valve 
on  the  downstream  slope  of  the  dam. 

4 . 2  Maintenance  of  Dam 

Mr.  Joseph  Richards  of  the  Hackettstown  Municipal  Utility 
Authority  stated  that  their  engineer  conducts  annual 
inspections  of  the  dam. 

4.3  Maintenance  of  Operating  Facilities 

No  formal  maintenance  procedures  for  the  operating  facilities 
were  disclosed.  The  fact  that  the  reservoir  is  used  for  water 
supply  purposes  requires  the  Authority  to  keep  operating 
facilities  functional. 

4.4  Warning  System 

No  description  of  any  warning  system  was  disclosed. 

4.5  Evaluation  of  Operational  Adequacy 

The  overall  operation  and  maintenance  procedures  for  the  dam 
seemed  adequate.  The  remedial  measures  described  in  Section 
7.2  should  be  implemented  as  prescribed. 


SECTION  5 

HYDROLOGIC/HYDRAOLIC 

1 

5.1  Evaluation  of  Features 

a.  Design  Data.  Because  no  hydrologic  or  hydraulic  data 
were  revealed,  an  evaluation  could  not  be  performed. 

b.  Experience  Data.  No  experience  data  were  found. 

c.  Visual  Inspections.  No  evidence  of  past  overtopping 
of  the  dam  crest  was  noted.  Owing  to  the  extremely  steep 
stream  channel  downstream  of  the  dam,  it  does  not  appear  likely 
that  tailwater  conditions  would  affect  spillway  outflow. 

Valving  of  the  10- inch  CIPs  is  on  the  downstream  side  of  the 
dam;  because  these  are  located  in  the  embankment  section,  a 
rupture  above  the  valves  would  wash  out  the  embankment. 

d.  Overtopping  Potential.  The  hydraulic/hydrologic 
evaluation  for  the  dam  is  based  on  a  selected  Spillway  Design 
Flood  (SDF)  equal  to  one-half  the  Probable  Maximum  Flood  (PMF) 
in  accordance  with  the  range  of  test  floods  given  in  the 
evaluation  guidelines  for  dams  classified  as  significant  hazard 
and  small  in  size.  The  PMF  was  determined  by  application  of  a 
24-hour  Probable  Maximum  Precipitation  (PMP)  of  23.2  inches  to 
the  SCS  dimensionless  unit  hydrograph.  Hydrologic  computations 
are  given  in  Appendix  3.  The  routed  one-half  PMF  peak  outflow 
from  the  reservoir  is  3,548  cfs. 

Water  will  rise  to  elevation  802.0,  one  foot  above  the 
principal  spillway  with  stoplogs  in  place,  before  overtopping 
the  low  point  on  the  crest  of  the  major  part  of  the  dam.  Under 
this  head  the  project's  ungated  outflow  capacity  is  46  cfs, 
which  is  less  than  the  selected  SDF. 

Flood  routing  calculations  indicate  that  Mine  Hill  Reservoir 
Dam  will  be  overtopped  for  12.9  hours  to  a  maximum  depth  of  2.8 
feet  under  one-half  PMF  conditions.  It  is  estimated  that  the 
emergency  spillway  can  pass  2  percent  of  the  Spillway  Design 
Flood  inflow  hydrograph,  which  is  one-half  the  Probable  Maximum 
Flood,  without  overtopping  the  dam.  If  the  stoplogs  were 
removed,  the  spillway  could  pass  about  238  cfs  before  being 
overtopped,  which  is  still  only  6  percent  of  the  one-half  PMF 
inflow  hydrograph. 

e.  Draw  Down.  Assuming  no  inflow,  the  reservoir  pool  can 
be  drawn  down  in  about  two  days  using  the  two  10- inch  valved 
pipes  which  serve  as  low-level  outlets.  Thus  the  drawdown 
capacity  of  this  dam  is  adequate. 
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SECTION  6 

STRUCTURAL  STABILITY 


6 .1  Evaluation  of  Structural  Stability 

Small  trees  growing  in  the  vertical  masonry  wall  on  the 
downstream  face  near  the  crest  will  cause  continuing 
deterioration  of  that  wall  and  may  result  in  seepage  or  erosion 
problems . 

Minor  leakage  through  joints  between  masonry  blocks  on  the 
downstream  face  could  lead  to  stability  problems. 

The  trees  growing  on  the  downstream  berm  may  blow  over  and  pull 
out  their  roots  or  they  may  die  with  the  result  that  their 
roots  rot.  In  either  case,  severe  seepage  and  erosion  problems 
could  result  if  the  roots  extend  between  the  masonry  blocks  of 
the  downstream  face.  Erosion  on  the  surface  of  the  berm,  if 
not  controlled,  could  contribute  to  stability  problems  in  the 
dam  if  significant  portions  of  the  berm  are  eroded  away. 

Minor  seepage  is  occurring  at  the  contact  of  the  masonry  dam 
and  the  left  rock  abutment  could  result  in  failure  of  the  dam, 
if  not  controlled.  Because  of  freezing  and  thawing  action, 
such  seepage,  if  not  controlled,  could  result  in  a  serious 
problem. 

Erosion  along  the  discharge  channel  apron  may  undermine  the 
spillway  apron  and  cause  collapse  of  the  spillway  wingwalls. 

Based- on  the  visual  inspection  alone,  it  is  not  possible  to 
determine  the  character  of  the  dam  and  spillway  foundations  or 
the  interior  of  the  cross  section  of  the  downstream  berm  or  the 
slope  of  the  upstream  side  of  the  masonry  stone  wall. 

Therefore,  it  is  not  possible  to  evaluate  the  factor  of  safety 
of  the  dam  against  slope  failure,  sliding,  or  overturning. 

6.2  Design  and  Construction  Data 

No  design  or  construction  data  pertinent  to  the  structural 
stability  of  the  dam  are  available. 

6.3  Operating  Records 

No  operating  records  pertinent  to  the  structural  stability  of 
the  dam  were  available. 

6 .4  Post-Construction  Changes 

Repairs  to  the  dam  were  carried  out  in  1943-1944  and  again  in 
1964.  In  the  1940 's,  a  gunite  upstream  facing  was  placed  on 
the  dam.  In  1964,  this  gunite  facing  was  replaced,  and 
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pressure  grouting  used  to  replace  old  mortar  in  the  masonry.  A 
trench  about  3  feet  deep  was  dug  along  the  base  of  the  dam,  the 
masonry  was  sealed  and  gunite  facing  applied;  the  trench  was 
backfilled  with  mud  from  the  reservoir  bottom. 

(See  Appendix  4.) 

6.5  Seismic  Stability 

This  dam  is  in  Seismic  Zone  1.  According  to  the  Recommended 
Guidelines,  dams  located  in  Seismic  Zone  1  "may  be  assumed  to 
present  no  hazard  from  earthquake  provided  static  stability 
conditions  are  satisfactory  and  conventional  safety  margins 
exist."  None  of  the  visual  observations  made  during  the 
inspection  are  indicative  of  unstable  conditions.  However, 
because  no  data  are  available  concerning  the  engineering 
properties  of  the  embankment  and  foundation  materials  for  this 
dam,  is  not  possible  to  make  an  engineering  evaluation  of 
stability  or  the  factor  of  safety  under  static  conditions. 
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SECTION  7 

ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition .  Mine  Hill  Reservoir  Dam  is  85  years  old  and 
in  fair  condition. 

b.  Adequacy  of  Information.  The  information  available  is 
such  that  the  assessment  of  the  dam  must  be  based  primarily  on 
the  results  of  the  visual  inspection. 

c.  Urgency.  The  recommendations  made  in  7. 2. a  and  7.2.b. 
should  be  implemented  by  the  owner  as  prescribed. 

d.  Necessity  for  Additional  Data/Evaluation.  The 
information  available  from  the  visual  inspection  is  adequate  to 
identify  the  potential  problems  which  are  listed  in  1.2. a. 

These  problems  require  the  attention  of  a  professional  engineer 
who  will  have  to  make  additional  engineering  studies  to  design 
or  specify  remedial  measures  to  rectify  the  problems.  If  left 
unattended,  the  problems  could  lead  to  failure  of  the  dam. 

7 . 2  Recommendation/Remedial  Measures 


a.  Recommendations .  The  owner  should  retain  a 
professional  engineer  qualified  in  the  design  and  construction 
of  dams  to  accomplish  the  following  in  the  near  future: 

(1)  Investigate  the  adequacy  of  the  spillway  capacity 
and  design  and  oversee  remedial  measures  as 
needed . 

(2)  Design  and  oversee  repairs  for  the  eroded  areas 
on  the  downstream  slope  and  adjacent  to  the 
principal  spillway  wingwalls. 

(3)  Design  and  oversee  procedures  for  the  removal  of 
trees  from  the  slope  downstream  of  the  dam  for  a 
distance  of  about  25  feet  or  to  the  property 
line,  whichever  is  less,  from  the  downstream  face 
of  the  concrete  capping  on  to  the  right  of  the 
emergency  spillway. 

(4)  Investigate  the  minor  seepage  at  the  left 
abutment  of  the  dam  and  design  and  oversee 
required  corrective  measures. 

(5)  Design  necessary  remedial  measures  to  prevent 
undermining  of  the  downstream  principal  spillway 
apron  by  flow  in  the  spillway  channel  downstream 
from  the  spillway. 


(6)  Design  and  oversee  repairs  to  the  concrete 
principal  spillway  training  walls. 

(7)  Relocate  the  gate  valves  on  the  10- inch  water 
supply  and  draw-down  lines  to  place  them  at  or 
near  the  inlets  on  the  upstream  side  of  the  dam. 

.  The  owner 
uture : 

(1)  Develop  written  operating  procedures  and  a 
periodic  maintenance  plan  to  ensure  the  safety  of 
the  dam. 

(2)  Cut  small  trees  growing  in  the  stone  masonry  wall 
on  the  downstream  face  of  the  dam. 

(3)  Repair  service  bridge. 

(4)  Repair  stoplog  and  supports. 

(5)  Repair  concrete  spalling  on  numerous  surface  on 
the  dam. 

(6)  Replace  concrete  joint  filler. 


b .  Operating  and  Maintenance  Procedures 

should  accomplish  the  following  in  the  near  f 
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CHECK  LIST 
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rainfall/reservoir  records 


MONITORING  SYSTEMS  None 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS:  1.77  Square  miles,  mountainous, 

_ wooded,  undeveloped _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  800.7'  NGVD _ 

_ (31.9  acre-feet) _ 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY)  Not  applicable 
ELEVATION  MAXIMUM  TEST  FLOOD  POOL:  806.3*  NGVD  (47.9  acre  feet) 
ELEVATION  TOP  DAM:  _ 802.0  NGVD  (35.3  acre-feet) _ 


SPILLWAY 

CREST:  Free  overflow 

stoplog  spillway 

a. 

Elevation 

801.0*  NGVD 

b. 

Type 

stoplogs 

c. 

Width 

2’ 

d. 

Length 

12* 

e. 

Location  Spillover 

Right  (north)  side  of  dam 

f. 

Number  and  Type  of  Gates  four  8”  high  stoplogs 

OUTLET  WORKS:  TWO  10"  pipes  with  gate  valves  on  downstream 

slope 

a. 

Type 

Corrugated  metal  pipe 

b. 

Location  in  masonry  tower  and  in  dam  face 

c. 

Entrance  Invert  775* 

NGVD  and  780.5*  NGVD  (estimated) 

d. 

Exit  Invert  775* 

NGVD  AND  780,5’  NGVD 

HYDROMETEOROLOGICAL  GAGES: 

None 

• 

MAXIMUM 

NON- DAMAGING  DISCHARGE 

:  46  cfs  before  overtopping 

with 

stoploqs  in  place;  238  cfs  witti  stoplogs  removed 


APPENDIX  2 
PHOTOGRAPHS 


mine  hill  reservoir  dam 


View  looking  u/s  in  spillway  channel. 


View  of  spillway  approach  channel.  Stoplogs  in  place 
on  spi 1 1  way  crest . 
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APPENDIX  4 
ENGINEERING  DATA 

MINE  HILL  RESERVOIR  DAM 


mna 


WATtft 


JOSEPH  J.  RICHARDS 
ExBCUTTVt  DuLICTOR 


ADMINISTRATION  BUILDING 

424  HURLEY  DRIVE 
HACKETT6TOWN,  N.J.  07040 
«201»  052  9022 


NO  REPLY  IS  NECESSARY 


.  D 
CES 


ELSON  T.  KILLAM  ASSOCIATES,  INC. 


/^draulic  and  Saniia^  Engineers 

ClSON  T.  KILLAM  (1900  *  ■•60) 
homack 

roscwt  c.  MOORC 
«i09ePH  p.  rouEY 

oirropo  p.  BOYCE 

FRANK  A.  riLiPPONE 
OTTO  MILGRAM 


ESSEX  STREET,  MILLBURN,  NEW  JERSEY  070^1 

(EOl)  379-  3-40  O 


October  23,  1969 


Hr.  Robert  L.  Hardtuin,  P.  E. 

Chief,  Bureau  of  Water  Control 
State  of  New  Jersey 

Department  of  Conservation  and  Economic  Development 

P.  0.  Box  1390 

Trenton,  New  Jersey  08625 

Reference!  Dam  Application  No.  356 

Dear  Mr.  Hardman:  Lower  Mine  Hill  Distributing  Reservoir 

In  your  letter  of  June  4,  1969,  addressed  to  the  Hackettstown  Municipal 
Utilities  Authority,  It  was  reported  that  your  records  Indicated  that 
Che  original  permit  for  the  construction  of  Lower  Mine  Hill  Distributing 
Reservoir  was  declared  null  and  void  by  the  Division  on  November  5,  1942. 
It  was  requested  that  as**bullt  drawings  and  other  engineering  data  ex¬ 
planatory  of  the  design  and  construction  methods  used  be  submitted 
since  the  dam  apparently  was  constructed  without  prior  approval  by  the 
Division. 

The  Authority  has  reviewed  their  files  and  find  no  as-bullt  drawings 
of  this  dam  but  there  Is  correspondence  and  Information  In  the  files 
Indicating  that  this  reservoir  was  constructed  in  1897.  A  copy  of  a 
latter  dated  Nay  12,  1961  from  the  Hackettstown  Board  of  Water  Connls- 
sionars  to  Mr.  John  Wyack,  Secretary  of  the  Water  Policy  and  Sunply 
Council,  states  that  the  Mine  Rill  Reservoir  was  built  In  1897  under  a 
grant  by  the  Legislature  of  1869  -  Page  1090  •>  Paragraph  4. 

Xn  other  correspondence,  we  find  reference  to  a  charter  granted  to  the 
Hackettstown  Aqueduct  Company,  under  Laws  of  1853,  Page  369,  and  also 
reference  to  enabling  acts  by  which  the  private  plant  (Hackettstown 
Aqueduct  Company)  was  taken  over  by  the  Town  of  Hackettstown.  Once 
again  the  Laws  1869,  Page  1090  are  mentioned. 


further,  the  approved  drawings  dated  1933  and  1934  for  Herkettstown 
Storage  Reservoir  -  Dam  Application  No.  218  ehow  the  Lower  Mine  Hill 
Reeervolr  to  be  an  exletlni’t  reservoir. 


EUBDN  T.  KILLAM  ABSOCIATEB.  INC. 


Mr.  Robert  L.  llardman,  P.  E. 


P«Re  2 


In  view  of  the  apparent  faar  of  eonatructlon  (1897),  we  %ronder  if  thla 
la  the  reaaon  that  there  la  no  approval  In  your  fllea  for  the  con- 
atructlon  of  this  reservoir. 

In  addition,  the  Authority 'a  file  contains  a  print  dated  July  31,  1940, 
showing  proposed  repairs  to  Lower  Mine  Hill  Reservoir,  said  repairs 
consisting  of  a  solid  reinforced  concrete  facing  to  be  Installed  on 
the  upstreaa  facing  of  the  existing  rubble  aasonry  dam.  These  repairs 
were  never  made  and  we  wonder  If  the  pennlt  declared  null  and  void  on 
Hovember  5,  1942  were  to  cover  the  proposed  repairs  Indicated  on  this 
print  dated  July  31,  1940. 

In  view  of  the  apparent  date  of  construction  of  this  reservoir,  and  the 
fact  that  tw  record  plans  of  the  construction  are  In  the  Authority's 
file,  we  would  appreciate  yotir  advice  on  whatber  any  additional  Infor¬ 
mation  Is  required  beyond  the  Annual  Report  dated  May  27,  1969,  which 
was  recently  submitted. 


Very  truly  yours, 

ELSOM  T.  KILLAM  ASSOCIATE,  IMC. 


Gifford  R.  Boyce 
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cc:  Hackettstown  Mun.  Utilities  Authority 
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Annuol  Report  -  Dams 


Application  No. 
Name  of  Dam 
Owner,  Name 

Address 


218 _  For  Year:  19  69 


Lower  Mine  Hill  Dam _  Date  of  Inspection:  5/16/69 

Hackettstown  Municlpel  Utllitlee  Authority 

424  Hurley  Drive;  Heeketf town.  New  Jersey  07840 


Description  of  condition  of  the  following: 

1.  Embankment  (Erosion,  seepage,  etc.) 

The  dam  la  of  rock  masonry  construction  built  into  the  aide  hills.  There  la  no 
sign  of  erosion  and  only  slight  seepage  through  the  dam  Itself.  In  1964  upstream 
face  was  grouted  after  repairs  were  sMde  to  the  rock  masons. 

2.  Spillway  T Concrete  spalling,  timber  rotting,  leakage,  etc.; 

Good  Condition 

3.  Emergency  Spillway  (Erosion,  growth  of  sod,  riprap,  etc.) 

Perfect  Condition 

U.  Outlet  Works  (Operational  condition  of  valves  or  grates,  condition  of  pipe,  etc.) 

Gate  valve  on  outlet  pipe  and  gate  valve  on  blow  off  in  good  operating  condition. 

5.  Inlet  streams  (Silt  deposition,  etc.) 

Good  condition  -  No  silting 

6.  Outlet  stream  (Scouring,  undercutting  of  dam,  condition  of  stilling  basin,  etc.) 
No  scour  or  undercutting  of  dam  —  stilling  basin  in  good  condition. 

7.  General 

a.  Did  flood  waters  overtop  dam  during  period  of  report?  Nq 
If  so,  at  what  stage  and  date  thereof. 

b.  Report  on  any  other  condition  not  covered  above. 

Dam  and  appurtenant  works  appear  in  good  condition. 

c.  In  your  opinjt  n,  dtics  existing  condition  warrant  repairs? 

If  so,  where  and  to  What  extent. 

In  my  opinion  the  existing  condition  does  not  warrant  repairs. 

There  is  slight  seepage  through  the  rock  masonry  but  this  is 
not  considered  serious.  All  other  aspocts  are  in  good  condition. 


Looking  Upstrcaa  At  Main  Spillway  5/16/69 


•CMM  V.  9IU.AM 


EUSON  T.  KIULAH  ABSDCIATEB,  INC. 

HVOMAUtlC  ft  SANITAHV  CNaiNCCftft 
4B  Essex  BTReCT.  MILLBUBN.  NCW  JCR8CY 
OftcatCi.  •*>400 
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Jon*  29,  1994 


Board  of  Water  Commiaaionars 
of  the  Tovm  of  Hackettatown 
31S  Waahlngton  Street 
Hackettatown,  New  Jersey  07840 

.Subject:  Inapectlon  and  Recoianendatlons  for 
Gentlemen:  Repair  of  Lower  Mine  Hill  Reservoir  Dam 

This  repots  is  submitted  to  recap  the  events.  Inspections, 
and  Mpair  work  connected  with  the  resurfacing  of  the  upstream  face 
of  the  Lower  Nine  Hill  Reservoir  dam. 

^  Repairs  to  the  dam  were  felt  necessary  by  the  Board  because 
of  the  observed  leakage,  particularly  in  the  wintertime,  of  water 
through  the  dam  structure.  A  contract  was  let  by  the  Board  to  the 
McColl  Gunite  and  Grouting  Company  to  prepare  the  upstream  surface 
of  the  dam  by  cleaning  and  raking  out  any  cracks  or  poor  joints  and 
applying  '2  inches  of  gunite  over  a  steel  SMsh.to  the  upstream  face. 

The  existing  surface  course,  consisting  of  a  thin  plastered 
or  gunited  covering,  appeared  from  a  visual  observation  in  fairly 
sound  condition,  except  for  cracks  along  its  surface,  and  it  was 
anticipated  that  the  above-mentioned  repairs  would  adequately  sea\ 
the  upstream  face  from  any  further  leakage. 


M  .  ft 
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The  reservoir  was  drained  on  June  B,  1964,  and  after  the 
contractor  started  the  cleaning  and  preparatory  work,  the  surface 
course,  believed  to  be  added  to  the  dam  in  1943-1944,  was  found  to 
be  loose  and  without  proper  adhesion  to  the  dam  proper.  Upon 
removing  this  surface  course,  the  contractor  found  the  original 

mortar  joints  between  the  Mocks  of  stone  to  be  in  very  poor  condi- 

••  \ 

tion.  Work  was  started  at  the  top  of  the' dam,  and  approximately  one- 

quarter  of  the  upstream  surface  was  exposed  when  the  contractor 

notified  the  Board  of  the  conditions  found  and  asked  the  Board  for 

a  re-evaluation  of  the  scope  or  extent  of  repairs  felt  necessary. 

:The  contractor ;,felt  that  because  of  actual  conditions  found,  the 

possible  extent  of  repairs  -might  exceed  the  original  Intent  or  scope 

of  his  contract.  At  this  time,  June  11,  1964,  the  Board,  through 

Hr.  Lester  E.  ICelley,  requested  an  inspection  of  the  dam  to  be  made 
'■  * 
to  evaluate  the  conditions  found,  and  to  SMke  whatever  recommendations 

were  necessary  concerning  the  scope  of  repair  work  required  to  place 

the  dam  in  a  sound,  watertight  condition. 

On  rriday,  June  12,  1964,  Mr.  Bartholomew  of  our  office 

made  a  visual  Inspection  of  the  dam  proper,  accosq>anied  by  Mr.  G. 

Powers  of  the  Board,  and  reviewed  with  the  contractor  work  done  to 

date. 

The  surface  couree  of  the  upper  half  of  the  upstream  face 
had  been  cleaned  and  the  joints  raked  out  at  this  time.  The  contrac¬ 
tor  reported  that  up  to  that  time  all  of  the  surface  course  was 
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r«iBov«d  readily  and  many  of  the  stone  joints  were  in  such  condition 
that  x*einoval  of  the  original  mortar  was  easily  accomplished  by  hand 
tools  as  deep  as  3  to  4  feet. 

•  • 

It  was  felt  by  all  parties  that  more  extensive  repairs 
were  necessary  than  originally  contemplated  and  it  was  our  recommenda¬ 
tion  that  a  structural  consultant  be  retained  to  review  the  structural 
condition  of  the  dam  and  make  their  recommendations  concerning  necessary 


repairs. 


With  approval  of  the  Board,  the  firm  of  Voodward-Clyde- 


Sherard  and  Associates  was  engaged,  and  a  visit  to  the  site  was  made 
on  June  16,  1964,  by  Hr.  Bavid  Greer,  a  principal  of  the  above- 
mentioned  firm,  Mr.  tt>ank  Tilippone,  a  structxiral  engineer  with 
our  firm,  Mr.  Bartholomew,  Mr.  McColl,  the  contractor  doing  tlw  repair 
work,  and  Mr.  G.  Powers  the  Board. 

>  By  this  date,  repairs  had  exposed  most  of  the  upstream  face, 
and  it  was  found  that  the  lower  half  of  the  dam  face  was  in  much 
.'Sounder  condition  than  the  upper  half. 

A  visual  Inspection  of  .the  de«.^tream  face  and  the  base  of 
'the  dam  revealed  no  visual  unsound  structural  conditions.  Mr.  Greer's 

e 

report  is'  included  as  an  appendix  to  this  report  and  reviews  in  more 
detail  the  findings  of  those  present  at  the  site  visit. 

Additional  recommended  repairs  and  maintenance  procedures 
not  mentioned  in  Mr.  Greer's  report  include  the  following: 


r 


* 
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(1)  Carry  3-ineh  gunita  face  to  top  of  dam  slab  surface 
and  provide  a  watar  seal  between  the  two  surfaces  with  a  1"  x  1” 
waterproof  Mtarial  aueh  as  Igas. 

(2)  Chip  out  and  clean  any  surface  cracks  in  the  concrete 
top  slabs  of  the  dam  and  caulk  with  a  waterproof -seal. 

(3)  Wrap  the  intake  silo  with  silo  tie  rods  at  the  water 
aurfaee  where  the  brick  work  ia  loose  and  apply  steel  mesh  end  2  inches 
of  gunite  to  the  entire  outer  surface. 

(4)  Maintenance  pz^edures  should  include  varying  the  water 
surface  in  the  wintertime  so  as  to  prevent  large  thick  ice  formations 

.  and  sMke  prodigious  use  of  mod  beams  to  ^ake  up  the  expansion  of 
•ihatever.ice  does  form. 

(5)  Conecrning  leakage  under  the  dam  as  mentioned  in 
paragraph  10,  page  4,  of  Mr.  Greer's  report,  it  is  our  opinion  that 
any  substantial  leakage  under  the  dam  would  be  a  major  concern  of  the 
structural  stability  of  the  dam  proper  and  observations  should  be 
continually  made  for  this  condition.  Since  no  leakage  under  the  dam 
has  been  observed  by  the  Board  members  or  operating  personnel  to 
date  and  no  apparent  leakage  -or  evidence  of  this  type  leakage  was 
observed  during  our  inspections,  it  was  felt  that  the  extreme  expense 
of  grouting  or  sealing  the  surrounding  ground  and  dam  base  below 
ground  level  (estimated  at  aevaral  times  the  cost  of  the  present 

.repairs)  was  not  warranted  at  this  time.  Also,  the  expense  of  such 
work  would  be  the  same  at  any  later  date  except  for  the  necessity  of 
draining  the  reservoir. 
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The  reconunendatlons  set  forth  is  Hr.  Greer's  report  and 
those  Mstloned  in  our  report  were  conveyed  verbally  to  the  Board 
through  Mr.  Kelley  on  the  night  of  June  16,  1964. 

In  sunmation,  it  is  felt  that  although  the  repair  work 
recoomended  will  substantially  increase  the  cost  originally  contem¬ 
plated  by  the  Board  for  repairs  to  the  dan,  this  work  is  felt  required 
as  a  minimum  in  order  to  Insure  a  substantial  reduction  in  leakage. 

This  report  or  any  verbal  reports  to  date  by  Mr.  Greer  or  members 
of  this  firm  are  not  meant  to  imply  that  the  dam  proper  is  structurally 
sound  and  stable  as  extensive  testing  and  investigation  would  be 
neeessaiy  to  determine  this  fact.  However,  from  all  visual  observa¬ 
tions  and  from  the  fact  that  the  dam  has  :been  standing  since  its 
eonstniction .  believed  to  be  in  1895,  without  any  visual  sign  of 
a»vement,  there  is  no  reason  to  believe  that  the  dam  is  unstable  or 
subject  to. any  serious  movement.  With  the  completion  of  the  recommended 
repairs  and  the  careful  control  of  ice  formations,  the  dam  should  be 
sex*vicesble  for  many  years  and  well  worth  the  moneys  spent  for  its 
upkeep  and  repair.  It  is  felt  that  the  dam  is  valuable  and  necessary 
to  the  water  facilities,  certainly  worth  keeping  in  good  repair,  and 
the  Board  is  to  be  commended  for  taking  this  remedial  action  before 
more  serious  deterioration  or  damage  develops. 

Very  truly  yours, 

CLSON  T.  KILIAM  ASSOCIATES.  INC. 

\/ 

MCB:bw  Peter  Homack 
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Eihsun  T,  Killain  Assoc  iatcs ,  Inc . 

48  Essex  Stiect 
ilillburn,  New  Jersey 

Attention:  Mi-.  Mci .  £.  Bartholomew 

Inspection  of  Masonry  Dam 
Hackettstown  Water  Boai  d 


June  26,  1U64 
64-156 


I  *7 
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Gentlemen: 

On  Monday  June  15  I  was  asked  by  Mi',  Bartholomew 
oi'  Elsun  T.  Killnm  Associates,  to  examine. a  leaky  masonry  dam 
belonging  to  the  Hackcttetown,  N.J.  Water  Board,  which  was  then 
undcrgd'lng  repairs  by  the  McColl  Ounite  and  Grouting  Company,  Inc. 
.My  commlssxun,  as  stated  to  me  by  Mr .. Bartholomew,  was  to  examine 
the  condition  ol  the  structure  and  the  reservoir,  to  review  the 
plans  ior  repairs,  Co  discuss  with  representatives  ol  Elson  T. 

w  - 

Killam  Associates  any  changes  in  or  additions  to  the  plans  which 
might  be  suggested  by  my  observations  or  which  might  be  proposed 
-at  the  time  of  lltc  inspection;  and  to.  present  in  writing  my  opinion 
with  respect  to  the  plans  and  my  recommendations  for  changes  or 
Additions  thereto.  This  y-eport  records  my  observations,  opinions, 
-And  recommendations.  .  !-• 


The  dam,  which  is  about  25  feet  in  height,  is  con- 
sti'uctcd  of  large,  very  roughly  shaped,  blocks  of  stone  (nnpavrnt- 
ly  mostly  granitic  gneiss).  The  stone  is  laid  roughly  in  courses 
ond  was  probably  set  in'  lime-sand  moTtar.  Construction  date  was 
repoi'ted  to  me  as  "about  1895".  Repairs  to  the  upstream  and  down¬ 
stream  faces  were  made  in  1943  -  1944  (as  shown  by  dates  seiibcd 
in  the  mortal),  the  repairs  consisting  mostly  of  rcplAcement  of 
missing  or  soltencd  mortar  by  new  poitland  cement  mortar. 


-  *  • 


At  the  time  of  my  inspection,  workmen  were  chipping 
out  tlie  unsound  inoi  tar  on  the  upstieam  lace.  Most  ol  the  remain¬ 
ing  exposed  Portland  cement  mortar  (presumed  to  be  iiom  the  1943- 
44  repairs)  was  hard  and  sound;  but  there  weie  some  soft  spots  re¬ 
maining;  there  were  many  aicas  where  this  mortar  was  missing  en- 
tirely,  and  an  older  mortar  (prcsQinably  the  original  construction) 
was  exposed;  theie  were  several  areas  where  this  older  mortar  was 
missing,  so  that  a  steel  rule  could  be  thrust  into  the  space  be¬ 
tween  the  stones  to  distances  which  wei'c  reported  to  be  as  much  as 
4  feet  (  or  between  1/3  and  1/2  the  thickness  of  the  dam  at  that 
point).  In  addition,  there  were  numerous  small  holes  through 
areas  of  sound  pot  tland  cement  mortar,  evidently  opening  into 
mortal  less  spaces  within  the  body  of  the  dam. 


The  older  mortar  which  was  exposed  was  yellow  in 
color,  had  the  tcx.turc  of  a  clayey  or  silty  meditun  sand,  and  could 
-ibc  cut  easily  with  a  .pen^knife  lii  most  places,  and  dug  out  with 
the  fingers  in  many  places. 

The  dam  was  reported  to  have  been  leaking  badly, 
with  several  areas  of  concentrated  flow  from  the  downstream  lace. 
Although  some  specific  flows  were  reported  in  the  lower  pait,  tiicic 

was  no  report  of  undci -seepage ,  or  of  water  emerging  fiom  the 

«• 

stream  bed  downstream.'  It  was  stated  that  leakage  in  the  upper 
..part  cf  the  dam  was  especially  conspicuous  after  Ice  had  started 
to  build  up  on  the  downstream  face  in  the  winter  months,  and 
■the  -suggestion  'was  made  that  the  upper  courses  of  stone  were 
temporarily  separated  (or  raised)  by  expansion  of  the  Internal 
ice  lenses  as  they  built  up. 

Examination  of  the  coherctc  slab  which  forms  the 
top  surface  of  the  dam  showed  a  few  cracks,  at  a  I'ight-anglc  to 
the  axis  oi  the  dam,  which  were  closed  at  the  time  oJ  my  inspection 
and  whicl)  did  not  suggest  that  there  had  been  much  if  any  uplill 
of  this  slab  due  to  ice  action. 
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Al  the  lime  of  my  inspection,  the  proposed  repairs 
had  progressed  to  the  point  whei'e  most  of  the  unsound  mortal-  ex¬ 
posed  on  the  reservoir  face  oi  the  dan  had  been  chipped  away  by 
means  of  pneumatic  hammers;  and  it  was  reported  that  the  next  step 
would  be  the  cleaning  of  the  exposed  joints  by  jcttiiig,  prepar- 
atory  to  packing  with  mortar. 

At  my  request,  a  test  pit  was  dug  by  hand,  at  the 
base  of  the  upstream  face  and  about  the  center  of  the  dam.  The 
pit  was  entirely  in  a  mass  of  rock  chips  In  a  matrix  of  clayey  silt 
(sediment).  Although  the  soil  was  saturated,  and  a  trickle  of 
water  was  flowing  in  a  small  sui'face  channel  two  or  three  feet  from 
the  pit,  there  was  almost  no  seepage  into  the  pit,  indicating  that 
the  soil  at  this  point  is  iclatively  impervious.  The  moi-tar  ex- 
puiscd  by  the  pit  appeared  to  be  sound. 

■After  some  ^iscussTion,  it  was  Agreed  that  the  Con- 
tractor  would  proceed  with  the  repalis,  with  the  following  con¬ 
ditions: 

1.  Chipping  and  cleaning  would  proceed  on  the  res^ervoir 
face  of  the  dam  as  planned. 

2.  A  trench,  two  to  three  feet  deep,  would  be  dug  along  the 
base  of  this  lace  of  the  dam;  and  chipping  and  cleaning, 
as  well  as  subsequent  Joint  filling,  guniting,  etc., 

would  be  extended  down  into  this  trench. 

'  '  •>  . 

3.  Open  pipes,  lor  subsequent  grout  injection,  would  be  set 
as  far  as  possible  into  the  open  joints,  and  would  be 
mortared  into  place.  Spacing  and  sixe  of  these  giout 
pipes  would  be  left  to  the  judgmc'nt  ol  the  Conti-act  or . 

4.  Joints  would  be  filled  with  portland  cement  mortar. 

b.  The  gunite  lacing  on  the  dam  would  be  3  inches  thick, 

and  would  be  reinforced  by  3/8"  bars  on  18"  centers,  both 
buiixunial  and  vertical. 


6.  The  suppoj  tlnn  pins  for  the  reinfoiclng  would  be  set 
(using  lead)  in  holes  drilled  into  sound  lock,  as  near¬ 
ly  as  practical  on  3-foot  centers.  No  pins  would  be 
supported  in  joint  mortar,  either  old  or  new. 

7.  After  the  gunite  facing  hhd  been  completed,  neat  cement 
grout  would  be  pumped  into  the  dam  thiougli  the  grout 
pipes  rclcrrcd  to  in  (3)  above.  Tlie  grouting  pressuic 
would  be  contiolled  caielully  so  as  not  to  lift  or  move 
the  stones  comprising  the  dam;  and  grout  injection  would 
be  stopped  whenever  grout  began  to  emerge  from  the  down¬ 
stream  face  of  the  dam. 

8.  The  trench  rclcrrcd  to  in  (2)  above  would  be  backlilled, 
not  with  the  stony  soil  that  came  out  of  it,  but  with  mud 
from  the  reservoir  bottom. 

-  9'  No  pointing  xir  guniting  would  be  done  on  the  downstream 

face  of  the  dam. 


10.  As  the  reservoir  is  filled,  careful  observations  would  be 
made  for  possible  leaks  under  the  dam  or  through  it  be¬ 
low  the  mud  line;  and  if  such  leaks  should  develop,  the 
situation  would  be  reviewed  with  a  view  to  planning  a 
foundation  grouting  program  to  be  put  into  effect  on  the 
.next  occasion  when  the  reservoir  could  be  emptied. 

Those  points  represent  my  recollection  of  the  steps 
agreed,  on  in  discussion  between  Mi*.  Bartholomew,'  Mi‘.  Powers,  and 
myscll.  I  concur  in  all  of  them. 

It  has  been  a  plcasuic  to  be  of  service  to  you  and 
the  Hackettstown  Water  Board. 


DMG;esch 

% 

Submitted:  5  copies 


Very  truly  yours, 
David  M.  Greer,  P.E. 
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